The effect of daily, oral administration of ethanolic extract of Khaya senegalensis stem bark (2mg/kg body weight) for 18days on the alkaline phosphatase, aspartate and alanine aminotransferase activities of rat liver and serum were investigated. Compared with the control, the activities of liver alkaline phosphatase (ALP), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) increased significantly for the 6 and 18 days period of extract administration (P<0.05) without corresponding significant increase in the serum enzymes (P>0.05). The results indicate that the ethanolic extract of Khaya senegalensis stem bark has brought about induction of synthesis of the liver enzymes studied which is an important biochemical symptom of cytolysis.
INTRODUCTION
Many indigenous plants have been in the use of man since time immemorial for curing various ailments without the actual knowledge of their toxic potential(s). In Nigeria, one of such plants used by many localities is Khaya senegalensis.
Khaya senegalensis (Desr.) A. Juss. [familyMeliaceae] otherwise known as dry zone mahogany (English), aganwo (Yoruba) and madaci (Hausa), is a medicinal plant widely distributed in the Savannah region and commonly used by the Nupes of Niger State, Nigeria. The decoction of the stem bark is given as a remedy for malaria 1 . The stem bark contains scopoletin, scoparone, limonoid, bitter principle, tannins, saponins and sterols 2 . The stem bark and leaves have been reported to be effective against Plasmodium falciparum in vitro 3 . The stem and root bark have also been reported to have antisickling, antimicrobial and anthelmintic properties 1, 4 . The growing interest in herbal medicine demands information on the toxicity risk assessment on the various plant preparations used in the management of diseases. It is in the light of this that the present study was set out to provide information on the safety/toxicity risk potential of Khaya senegalensis stem bark on the liver of albino rats. This was done by assaying for the activities of alkaline phosphatase and transaminases which are useful indicators of liver cytolysis and damage to hepatocyte's plasma membrane 5, 6 .
MATERIALS AND METHODS
Twenty white albino rats of an inbred Novergicus strain (Rattus novergicus) weighing between 240g-260g were obtained from the Animal Holding Unit of the Department of Biochemistry, University of Ilorin, Ilorin, Nigeria. The alkaline phosphatase assay kit was procured from Quinica Clinica Aplicada, S.A., Spain while the aminotransferase assay kits were supplied by Randox Laboratories Ltd., United Kingdom.
Other reagents used were of analytical grade and were prepared in all glassdistilled water.
Plant Authentication and Extract Preparation
The plant was authenticated at the Biology Unit, Federal Polytechnic, Bida, Niger State, Nigeria where voucher specimen has been deposited. Samples of Khaya senegalensis stem bark cut from trees located within Bida town of Niger State, Nigeria were collected in May, 2002. The stem bark was thereafter shade-dried at room temperature and grind into powder using electric blender/mill grater III (model MS-223, Taiwan). Two hundred grams portion of the sample was steeped in 500ml of absolute ethanol for two weeks after which it was filtered and evaporated at room temperature according to the method described by 7 . An aqueous preparation of the extract corresponding to the reported malaria parasite clearance curative dose of 2mg/kg body weight 3 , was then made in distilled water before oral administration to the rats
Animal Grouping/Treatment
The rats were kept in well-ventilated house conditions (temperature: 28-31 o C; photoperiod: 12h natural light and 12hr dark; humidity: 50-55%) with free access to normal rat chow (Bendel Feeds and Flour Mills, Ltd., Ewu, Nigeria) and tap water. They were housed in plastic cages of dimension 165cm x102.5cm x 95cm with cleaning done twice daily. They were distributed into four groups of five rats each. Rats in group A were administered orally with 1ml of distilled water on daily basis for six days. This served as the control for six day administration. Those in group B were similarly treated like those in group A except that the administration of distilled water was done daily for 18days. This served as the control for 18 days administration. Groups C and D received 1ml of the extract on daily basis for 6 and 18days respectively. The administration of the extract was done at the reported curative dose of 2mg/kg body weight.
The extract treated and the controls were studied in parallel with administration done by gastric intubation between 0800hr-0900hr daily. They were allowed free access to rat feed and water after the administration. Five rats in groups A and C were sacrificed 24hours after their 6 daily doses of the distilled water and the extract while equal number of rats from groups B and D were sacrificed 24hours after their 18th daily doses.
Tissue sample collection and preparation
Rats were anaesthetized in slight chloroform and blood samples collected into clean, dry centrifuge tubes by cardiac puncture. Blood samples which were processed individually were allowed to stand for 10mins at room temperature and then centrifuged at 1000rpm for 15mins on laboratory centrifuge (SM 800B, Surgifriend Medicals, England) and the supernatant (serum) carefully removed with Pasteur pipette, and stored frozen. The liver was then excised, cleansed of superficial connective tissues and then transferred into ice-cold 0.25M sucrose solution. It was later blotted with clean tissue paper and weighed. The tissue was cut finely with clean sterile blade before being homogenized in ice-cold 0.25M sucrose solution [1:5w/v] using Teflon homogenizer.
The homogenates were kept frozen overnight to ensure maximum release of the enzymes 8 .
Enzyme assays
Alkaline phosphatase (EC 3.1.3.1) activity was assayed using the method described by Babson et al 9 . The procedure as described by Reitman and Frankel 10 was employed for the assay of aspartate aminotransferase (AST) (EC 2.6.1.1) and alanine aminotransferase (ALT) (EC 2.6.1.2). Protein content was determined using Biuret reagent as described by Plummer 11 . All measurements were done using Spectronic 21 digital spectrophotometer (Bausch and Lomb, N.Y.).
Statistical Analysis
Data were presented as mean of 5 replicates ± standard error of mean (SEM). Multiple comparisons of the mean values were carried out using One-Way Analysis of Variance (ANOVA) and complemented with the Student's t-test. The level of statistical significance was taken at 5% confidence level.
RESULTS
The effects of administration of ethanolic extract of Khaya senegalensis stem bark to rats on the activities of alkaline phosphatase, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) respectively are shown in Tables 1-3 . The administration of the extract for 6 and 18days produced significant increase in the liver ALP activity as compared to the control (P<0.05). In contrast, no significant change was observed in serum alkaline phosphatase activity (P>0.05). Extract administration for 6 and 18days produced significant increase in the liver AST activity with that of 6days administration producing about 1½ fold increase while that of 18days administration produced 2½ fold increase over the control (P<0.05) ( Table 2 ). The administration of the extract for 6 and 18days did not produce any significant change in the serum AST activity (P>0.05) ( Table 2 ). Extract administration for six days resulted in significant reduction in the liver ALT activity with a corresponding significant increase in the activity of the serum enzyme (P<0.05) ( Table 3) . Same administration for 18days however produced significant increase in liver ALT activity of about 60% the control (P<0.05) (Table 3) , a pattern which did not reflect any significant change in the serum enzyme (P>0.05) ( Table 3) .
DISCUSSION
The measurement of the activities of marker or diagnostic enzymes in tissues plays a significant and well-known role in diagnosis, disease investigation and in the assessment of drug or plant extract for safety/toxicity risk. The enzymes considered in this study are useful marker enzymes of liver cytolysis and damage to the plasma membrane of the liver cells 5, 12 . Alkaline phosphatase is a marker enzyme for the plasma membrane and endoplasmic reticulum 13 of the tissue studied. It is often employed to assess the integrity of plasma membrane 14 , since it is localised predominantly in the microvilli of the bile canaliculi, located in the plasma membrane. The significant increase in the liver ALP activity (Table 1) following the administration of the plant extract may be due to increased functional activity of the liver 15 , probably leading to de novo synthesis of the enzyme molecules. Since alkaline phosphatase hydrolyses phosphate monoesters, the enzyme's hyperproduction could constitute a threat to the life of the cells that are dependent on a variety of 16 , as it may lead to indiscriminate hydrolysis of phosphate ester metabolite of the liver, an important biochemical symptom of cytolysis. Consequently, this may adversely affect the facilitation of the transfer of metabolites across the cell membrane. Such hyperproduction of liver ALP may suggest that the integrity of the liver plasma membrane was not compromised following the administration of the plant extract since there was no concomitant increase in serum ALP (Table 1) .
Aspartate and alanine aminotransferases are normally localised within the cells of the liver, heart, gill, kidney, muscles and other organs. The enzymes are of major importance in assessing and monitoring liver cytolysis 17 . Their presence in the serum may give information on organ dysfunction 18 . The general increase in the activity of liver AST (Table 2) following extract administration for 6 and 18days could be due to de novo synthesis of the enzyme molecules or an adaptation by the liver to the assault from the plant extract leading to activity higher than the control 6 . The reduction in the liver ALT activity following administration of the extract for six days may be attributed to reduced rate of synthesis of the liver enzyme. It may also be that the extract has caused leakage of the enzyme into the blood via altered membrane permeability 19 . Cellular damage arising from plant extract administration can result in leakage of the marker enzymes to the extracellular fluid. Although, there was also a corresponding significant increase in the serum enzyme activity, it is not enough to infer leakage of the enzyme since the pattern of alkaline phosphatase activity (Table 1) did not indicate labilization of the plasma membrane. The increased serum ALT activity on day 6 (Table 3) may be attributed to contribution from other organs of the body. However, the elevated liver ALT activity observed on day 18 of extract administration may suggest an attempt at recovery from the assault inflicted on it by the first six days of administration leading to enzyme activities higher than the control. The attempt may be to counteract the reduced catalytic activity, as observed on day six, resulting in increased synthesis of the enzyme molecule ( Table 3 ). The pattern of ALT and AST activities observed in this study are biochemical symptoms of liver cytolysis. The aminotransferases occupy a central position in the amino acid metabolism as they help in retaining amino groups (to form a new amino acid) during the degradation of amino acid and are also involved in the biochemical regulation of intracellular amino acid pool. They also help in providing necessary intermediates for gluconeogenesis. Alterations in their activities may have adverse effect on the amino acid metabolism of the tissues and consequently the intermediates needed for gluconeogenesis.
Results from this study has shown that daily, oral administration of the ethanolic extract of Khaya senegalensis stem bark for 18days at the reported malaria parasite clearance curative dose of 2.0mg/kg body weight has induced the synthesis of the liver enzymes investigated. The pattern displayed by the enzymes in the study could be attributed to liver cytolysis.
